Background: Engaging in sufficient physical activity (PA) improves health and quality of life (QOL) across all ages. Objective: The objective of this study was to determine the relationship between demographic variables, PA and QOL among adults in Maiduguri, Nigeria. Methods: A total of 390 apparently healthy male and female adults (age range =18-65 years) in Maiduguri participated in the study. PA level was assessed with the International Physical Activity QuestionnaireShort Form. Health-related QOL was assessed using the physical and mental components summary scales (PCS & MCS) of the MOS Short Form-12 health survey questionnaire. Pearson's correlation was used to explore the relationships between age, PA and QoL of the participants. Results: The mean age of the participants was 29.51±10.12 years. About half of the participants were males (52.8%) and employed (54.4%). Age was inversely correlated with total PA (r= -0.13, P<0.001) and PCS (r= -0.32, P<0.001). Total PA was negatively correlated with PCS (r= -0.13, P= 0.010) but positively with MCS (r= 0.17, P= 0.001). There was significant difference in total PA (P<0.001), PCS (P<0.001) and MCS (P<0.05) between female and male, and also between the employed and unemployed. Also, there was significant difference in PCS (P<0.001) and MCS (P= 0.003) between participants with higher education and those with non-formal education. Conclusion: Significant relationships were found between demographic variables, PA and QOL components among the participants. These results affirm that PA is important to improving the QOL of adults in Maiduguri.
Introduction
Physical activity has been defined as any bodily movement produced by contraction of the skeletal muscles that result in energy expenditure 1 . Physical activity involves but not limited to gym workouts. Physical activities such as climbing stairs, walking, running, dancing, playing games and sports, or planned in the form of activities of daily living are associated with physical, functional, social and general psychological well-being and quality of life 2 . Sever al health benefits of physical activity have been documented; these include decreased risk of cardiovascular disease, diabetes, hypertension, cancer and all cause mortality 3 . Other benefits include maintenance of physical fitness, healthy weight, and building and maintaining healthy bone density and muscle strength 4 . According to a report, a 30-minute moderate intensity physical activity for at least five days/week is recommended ORIGINAL ARTICLE Borno Medical Journal January -June 2018 Vol. 15 Issue 1
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This work is licensed under a Creative Commons Attribution 4.0 International License to improve and maintain health 5 . However, physical activity may be accumulated during the course of the day as studies have indicated regular physical activity improves functional status and quality of life (QOL) in adults 6, 7 . QOL is a subjective assessment of how satisfied/dissatisfied an individual is with his/her life in terms of symptom experience, functional status, and subjective state of physical and mental well-being 8 . In order to inform decision making, QoL has been integrated into evaluation of quality of service delivery, cost effectiveness analysis and health outcome in both research and clinical practice 9, 10 . Health-related quality of life (HRQOL) refers to the subset of QOL that deals with individuals' perception and subjective evaluation of their health and wellbeing within their unique cultural environment 11 . Physical activity has a beneficial effect on the QOL of apparently healthy individuals 12, 13 . It has been found that persons who meet the World Health Organization (WHO) recommendation for the amounts of physical activity had better HRQOL than their less active counterparts 14 . Studies have shown that physical activity impactspositively on QOL in persons with various disease conditions 15, 16 and in older adults 17 . Also, physical activity in form of endurance and/or resistance training exercise is positively associated with HRQOL, irrespective of age, health and activity status 13 . However, majority of the studies on the relationship of physical activity and QOL were conducted in the industrialised societies and there is dearth of literature from this part of the world. Understanding the relationship of physical activity and QOL among adults in Nigeria is important to effective public health promotion in the country. Therefore, the primary objective of this study was to determine the relationship between PA and HRQOL in apparently healthy adults in Maiduguri, the capital city of Borno State in the North-eastern Nigeria. Also, the differences in PA and HRQOL were examined among the participants with different sociodemographic factors. 
Materials and Methods

Procedures and measures:
Written informed consent forms were issued to the enrolled participants and the copies of thequestionnaire were administered on them. Socio demographic form was used to collect information on the participants' age, gender, marital, employment &educational status. The short self-administered, last week version of the International Physical Activity Questionnaire (IPAQ-SF) was used to assess participants' PA. The instrument enquires about the time spent being physically active in the last seven days, and measures vigorous-intensity activities, moderate-intensity activities (walking not included), walking and sitting activities. These activity categories may be treated separately to obtain the activity pattern or multiplied by their estimated value in metabolic equivalents (METs) and summed to gain an overall estimate of total Borno Medical Journal January -June 2018 Vol. 15 Issue 1
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This work is licensed under a Creative Commons Attribution 4.0 International License physical activity in a week 18 . One MET represents the energy expended while sitting quietly at rest and is equivalent to 3.5 ml/kg/min of VO2Max. 5 The MET intensity used to score IPAQ questions in this study were vigorous (8METs), moderate (4METs) and walking (3.3 METs) 16 . The test-retest reliability (ICC= 0.33-0.73) and concurrent validity (ρ =0.78-0.92) of the Hausa version of the IPAQ-SF in Nigeria were good and acceptable 19 . The Medical Outcome Survey Short Form-12 (SF-12) health survey questionnaire was used to assess HRQOL of the participants. This instrument contains twelve items in which the participants who were willing to take part in the study were expected to respond appropriately and the corresponding scores recorded. The SF-12 was originally developed as a short alternative to the SF-36. It has been found to be valid, reliable, and its responsiveness determined with an accuracy of at least 90% in measuring the physical and mental health summary measures 20 . Ethical consideration: Ethical Committee of the University of Maiduguri Teaching Hospital, Maiduguri gave approval for this study. The study protocol was explained to the participants and participation was voluntary.
Data Analyses
Data entry and analyses was done using IBM SPSS software version 21. To ensure proper entry and avoid missing or data entry error all variables were cross-checked and cleaned at the time of data entry. Data computations for both the physical activity and QOL variables were done under strict guidelines of the respective tools. Descriptive statistics of mean and standard deviation, frequencies and percentages were used to summarise socio-demographic factors, and to describe the PA & HRQOL values appropriately for categorical and numerical variables. Independent t-test was used to compare mean differences in PA and HRQOL by gender and employment status. One-way ANOVA was employed to assess the mean difference in PA and HRQOL among educational statuses. Scheffe's procedure was used for the post-hoc multiple comparison to probe significant main effects. Pearson's product moment correlation was used to determine the relationship between age, PA & HRQOL of the participants. The level of significance was set at α=0.05. Results A total of 390 apparently healthy adults participated in this study. The mean age and body mass index of the participants were 29.51±10.12 years and 24.05±3.95 kg/m 2 respectively. Majority of the participants were male 206 (52.8%), married 200 (51.3%) and employed 210 (54.6%) as shown in Table 2 shows the comparison of PA & QOL components by gender. Males were significantly (P = 0.001) more physically active than females in all PA components except moderate PA. While the females had significantly (P = 0.001) higher score on the Physical Component of QoL than males, the males had significantly (P = 0.001) higher score on the mental Component of QoL than the females. PA= physical activity, QOL-quality of life, MET= metabolic equivalent, *Independent t-test was applied Table 3 shows the comparison of PA and QOL by employment status. The employed were significantly (P<0.05) more physically active than the unemployed in all PA components. While the employed had significantly (P = 0.001) lower score on the Physical Component of QoL than unemployed, the employed had significantly (P = 0.001) higher score on the mental Component of QoL than the employed.
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This work is licensed under a Creative Commons Attribution 4.0 International License 3.72(2,378) 0.504 0.028 0.135 PA= physical activity, QOL= quality of life, MET= metabolic equivalent, *One-way ANOVA test was applied followed by Post-hoc multiple comparison test Scheffe's procedure Age was inversely correlated with vigorous PA (r= -0.12, P= 0.021) and total PA (r=-0.13, P<0.001). Age also correlated inversely with PCS (r= -0.32, P = 0.001). PCS was inversely correlated with vigorous PA (r= -0.24, P<0.001) and total PA (r= -0.13, P= 0.010). Meanwhile, MCS was positively and significantly correlated with all the PA components except moderate PA (r= 0.09, P= 0.082). The detailed relationship between the age, PA & QOL components is shown in Table 5 . 
Discussion
Physical activity has been found to be associated with enhanced QOL in previous studies 21, 22 .
Results of the present study demonstrated an inverse relationship between physical activity and the PCS of the QOL and positive correlation with MCS of the QOL. McAuley et al. 7 , supported the suggestion that physical activity had a direct influence on selfefficacy and, in turn, indirectly influence QOL through indicators of physical and mental health status. Moreover, self-efficacy has been shown to be a strong predictor of QOL 23 . Thus, self-efficacy as an important mental health status indicator has been identified as a consistent psychological determinant of QOL in the context of physical activity and QOL relationship 6 . It could be that self-efficacy, though not assessed in the present study, is an important mediator of the positive relationship found between PA and mental component of QoL. Age was found to be inverselyrelated to PA in this study. This is consistent with the report of a metaanalysis that examined link between PA and healthy well-being in adults 22 . Theinverse correlation explains the fact that PA level decline with age. Similarly, age had a negative relationship with the PCS of the QOL. This suggests that younger adults may have better QOL than their older counterparts. Our findings on relationships of age with both PA and PCS of QOL are partly inconsistent with the result of a study where a significant positive relationship was found between PA and QOL in both younger and older adults. 6 It could be that QOL was stronger in the younger participants in the present study because they were more physically active than the older counterparts. Social determinant such as gender is associated with physical activity at both individual and population levels. In the present study, consistent with most evidence, males were more physically active than females. White et al. 6 , stress the need to explore the relationships among PA and indicators of QOL such as educational status. Although there were no findings for comparison, in the present study comparison between three categories of education showed significant difference between participants that attained higher level of education compared to those with non-formal education in both vigorous and moderate PA. However, no any difference was found in walking and total PA between the groups. The findings of significant differences could be because participants with higher levels of education may be more aware of the benefits of PA in improving overall health and QOL, thus engaging in regular PA. This is buttressed further by the better QOL in both components amongst respondents with higher levels of education compared to the non-formal education category. This study found significant difference between employment status across all PA and QOL components. The finding shows that employed participants engaged in PA more than the unemployed. This is contrary to results of Prohaska et al. 24 , who observed that low levels of physical activity participation reported by adults of high socioeconomic status may be due to sedentary life style. However, our finding is comparable to that of Hallal et al. 25 , which showed direct correlation between socioeconomic status and activity level. Hallal et al. 25 , concluded that the results reflect the probability that occupational activities are a more important component than physical recreational activity in developing countries. In other words, the results of the present study showed overall physical activity among individuals in the employed group was greater than that of the unemployed group. This study is not without limitations; because the study is cross-sectional there is problem with causality of associations hence, the results have to be interpreted with caution. Also, the use of self report method to assess physical activity and QOL could have introduced measurement errors and respondents bias into the study. However, the multistage random sampling technique used is the strength of the study.
Conclusion
The study found significant relationship between the PA and QOL components among the participants. Also PA and QOL components significantly differ among male, employed and higher levels of education compared with female, unemployed and non-formal education categories respectively. This indicates that PA has impact on QOL and overall health and well-being. Future studies need to determine whether different types of physical activity differentially affect QOL. Further identification of other factors that might map onto physical and health status outcomes is called for in order to further understand the complex relationship between physical activity and QOL.
